Outlook for alternative energy sources by Card, M. E.
OUTLOOK FOR ALTERNATIVE ENERGY SOURCES 
Michael E. Card 
Act ing  Deputy A s s i s t a n t  S e c r e t a r y  
Department of Energy 
P res iden t  Carter has  made t h e  s o l u t i o n  t o  o u r  p re sen t  energy problem 
t h e  Na t ion ' s  h ighes t  l a s t i n g  p r i o r i t y .  
of war," because without a s teady  flow of energy o u r  count ry  cannot sur- 
vive. It w i l l  be a long w a r ,  l a s t i n g  through t h i s  decade, through t h e  
199O's, and i n t o  t h e  n e x t  century.  There w i l l  be no i n s t a n t  c u r e s ,  no magic 
breakthroughs t o  save u s  a t  t h e  l a s t  minute. There i s n ' t  going t o  be any 
sudden let-up i n  energy c o s t s ,  no long drop i n  g a s  p r i c e s  a t  t h e  pump. And 
t h e r e  won't be any gua ran tee  a g a i n s t  f u t u r e  energy shor t ages  e i t h e r .  
f a c t ,  w e  c a n  almost gua ran tee  t h e r e  - w i l l  be  energy shor t ages  i n  t h e  f u t u r e .  
We j u s t  hope they won't be t o o  s e r i o u s  o r  l a s t  t o o  long. To win t h i s  long 
energy s e i g e  - t h i s  moral equ iva len t  of w a r  - we're going t o  have t o  become 
a n a t i o n  committed t o  working t o g e t h e r  t o  conserve energy. L e t ' s  no t  duck 
t h a t  word - Conserve i n  t h e  t r u e  sense  d o e s n ' t  mean going without. 
using our  resources  wise ly ,  e f f i c i e n t l y ,  wi th  a s  l i t t l e  waste as poss ib le .  
I t  r e a l l y  i s  t h e  "moral equ iva len t  
I n  
It means 
We have t o  accep t  t h e  r e a l i t y  of ou r  energy problem: o u r  dependence on  
f o r e i g n  o i l .  The f a c t s  are c l e a r :  
Fac t  #l. 
p a r t  of t h e  world. The I r a n i a n  r e v o l u t i o n  and t h e  holding of U.S. 
hos tages  i s  only t h e  l a t e s t  t rouble .  I n  t h e  l a s t  30 y e a r s  t h e  
Middle E a s t  has been t h e  scene of h a l f  a dozen wars, a dozen revo- 
l u t i o n s ,  and nobody knows how many a s s a s s i n a t i o n s .  
Much of o u r  imported o i l  comes from t h e  most uns t ab le  
Fac t  #2. 
s t a y  a t  t oday ' s  l e v e l ,  about 30 m i l l i o n  b a r r e l s  a day. 
drop. Meanwhile, demand f o r  o i l  i s  s t i l l  growing, which pushes 
pr ices  up. Between December 1978 and March 1980, a span of 15 
months, t h e  pr ice  of imported o i l  went from $13 t o  $32 a b a r r e l .  
We spend about $10 m i l l i o n  every hour, every day of every week, 
f o r  imported o i l .  T h a t ' s  about $90 b i l l i o n  i t  w i l l  c o s t  u s  t h i s  
y e a r ,  assuming p r i c e s  d o n ' t  go any higher.  
The o i l  ou tput  of t h e  OPEC n a t i o n s  dur ing  t h e  1980's may 
B u t  i t  may 
Fac t  #3. 
t o  m e e t  t h e  i n c r e a s e s  i n  demand, i n  a l l  l ike l ihood.  
Increases i n  non-OPEC o i l  p roduct ion  w i l l  no t  be enough 
Fac t  #4. 
d r i l l i n g  we're doing, w i l l  probably f a l l  about a m i l l i o n  b a r r e l s  a 
day by t h e  mid 1980's. There are more than  2600 d r i l l i n g  r i g s  
a c t i v e  i n  t h e  U.S. today, more than  a t  any t i m e  i n  t h e  l a s t  25 
years .  B u t  t h e  most o p t i m i s t i c  ou t look  sees domestic o i l  produc- 
t i o n  only  s t a y i n g  l eve l .  
Our own o i l  production, i n  s p i t e  of a l l  t h e  exp lo ra to ry  
We have 16 pe rcen t  of t h e  wor ld ' s  o i l  
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production, bu t  29 percent  of t h e  wor ld ' s  o i l  consumption, and 
only  9 percent  of t h e  wor ld ' s  o i l  reserves .  
I t ' s  a d iscouraging  p i c t u r e .  
u a t i o n  d e t e r i o r a t e d .  Even wi th  some conse rva t ion  and some reduc t ion  i n  de- 
mand, domestic energy consumption increased  because both o u r  popula t ion  and 
t h e  economy grew. But domestic energy product ion  has  been steady f o r  a de- 
cade. Our b i g  d iscovery  of o i l  i n  Alaska has  only  meant t h a t  domestic pro- 
duc t ion  h a s q ' t  f a l l e n  y e t .  
A f t e r  t h e  1973-74 o i l  embargo, our  energy sit- 
It w a s  no t  u n t i l  l a s t  y e a r  t h a t  w e  reduced ou r  o i l  imports, by about 
2 percent .  
c reased  i n  1979 - from 78.4 t o  78.2 quads. Not much of a decrease ,  but a 
dec rease  neve r the l s s s .  
decided t h a t  w e  have t o  conserve - t o  do away wi th  waste, t o  i n c r e a s e  ou r  
e f f i c i e n c y ,  t o  use  OUI energy resources  wisely.  Study a f t e r  study - f o r  
example, t h e  r ecen t  Harvard Business School Report "Energy Future" - shows 
t h a t  w e  s t i l l  waste 30 t o  40 percent  of t h e  energy w e  use.  
l i k e  uneaten food. We l e t  i t  escape  throuch c r a c k s  under doors. We waste 
it  our  t h e  t a i l p i p e s  of untuned automobile engines.  
For  t h e  f i r s t  t i m e  s i n c e  1975, t o t a l  energy consumption de- 
Why so s m a l l  a drop? Because w e  haven ' t  y e t  r e a l l y  
We throw i t  o u t  
We s t i l l  depend on o i l  and g a s  f o r  most of ou r  energy. We use  c o a l ,  
our  most p l e n t i f u l  resource ,  f o r  on ly  19 percent  of o u r  energy. We u s e  o i l  
and g a s  f o r  70 pe rcen t ,  and 46 percent  comes from o i l .  N e a r l y  ha l f  of t h a t ,  
almost 20 percent  of o u r  t o t a l  energy consumption, comes from imported o i l .  
The n e t  rate, l a s t  yea r ,  of imports was 7 . 7  m i l l i o n  b a r r e l s  a day, and 5.5 
m i l l i o n  of those  imported b a r r e l s  a day comes from OPEC nat ions .  What are 
t h e  c o s t s  of ou r  dependence on f o r e i g n  o i l ?  
o We have a n  i n f l a t i o n  ra te  of ove r  13 pe rcen t ,  much of i t  due t o  
t h e  high c o s t  of imported o i l .  
o O u r  ba lance  of t r a d e  l a s t  y e a r  was a $31 b i l l i o n  d e f i c i t .  
more t h a n  ou r  t o t a l  e x p o r t s  f o r  any y e a r  before  1966. 
T h a t ' s  
o I n  1971 w e  paid $3.5 b i l l i o n  f o r  f o r e i g n  o i l .  Th i s  y e a r ,  i n  1980, 
t h e  c o s t  w i l l  r each  $90 b i l l i o n  - more t h a n  20 t i m e s  as much i n  
one s h o r t  decade. 
o Gasol ine  p r i c e s  are up almost 300 percent  s i n c e  1973. Home heat- 
i n g  o i l  pr ices  have n e a r l y  doubled s i n c e  l a s t  winter.  
Our f i r s t  p r i o r i t y  i s  t o  reduce o i l  imports. 
pledged t h a t  o u r  o i l  imports would never r ise  above 8.5 m i l l i o n  b a r r e l s  a 
day. 
h i s  S t a t e  of t h e  Union Address t o  Congress, he aga in  set t h e  l i m i t  a t  8.2 
m i l l i o n  b a r r e l s  a day  f o r  1980. 
Last  y e a r  t h e  P res iden t  
H e  set t h e  l i m i t  f o r  1979 a t  8.2 m i l l i o n  b a r r e l s  and t h i s  January, i n  
Our o i l  import g o a l s  are a s  fo l lows:  
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o To reduce imports by ha l f  by 1990. 
o To d i v e r s i f y  o u r  o i l  sou rces  so w e  a r e n ' t  so  dependent on 
East o i l  (2.1 m i l l i o n  b a r r e l s  a day of o u r  OPEC o i l  comes 
t h e r e ) .  
For  decades w e  b u i l t  o u r  economy a s  though energy c o s t s  d i d n ' t  
as though o i l  and gas  were as cheap as d i r t .  
o f f i c e s ,  f a c t o r i e s ,  and automobiles are a l l  designed t o  run  on  cheap o i l  and 
gas.  Now w e  must change o u r  was te fu l  energy h a b i t s  and rea l ly  begin  t o  con- 
serve ,  t o  use  energy wisely.  "We" means everyone. Conservation i s  no t  up 
t o  t h e  Government o r  t o  Washington bu reauc ra t s ,  o r  t o  indus t ry .  Conserva- 
t i o n  i s  up t o  everyone; i t ' s  up t o  you. 





Indus t ry  has a l r eady  demonstrated t h a t  p r o d u c t i v i t y  can  i n c r e a s e  a t  a 
much f a s t e r  r a t e  t h a n  energy consumption. T r a d i t i o n a l l y ,  energy consumption 
i n  t h i s  count ry  has  grown a t  about t h e  s a m e  rate as  t h e  g ross  Nat iona l  prod- 
uc t .  
whi le  t h e  GNP was i n c r e a s i n g  16.5 pe rcen t ,  N a t i o n a l  energy consumption in- 
c reased  only 4.8 percen t ,  and energy consumption by indus t ry  remained almost 
unchanged. 
s a r i l y  mean t h e  end of growth. I n t e r e s t i n g l y ,  most of i n d u s t r y ' s  energy 
sav ings  up t o  now have been s i m p l y  t h e  r e s u l t  of improved "housekeeping" 
p r a c t i c e s  - of which t h e r e  a r e  many more s t i l l  t o  be taken. Beyond t h e s e  
s i m p l e  measures l i e  t h e  c a p i t a l  improvement e f f o r t s  - improvements that  w i l l  
make American indus t ry  i n h e r e n t l y  energy e f f i c i e n t .  
That "lockstep" p a t t e r n  has  now been broken. From 1973 through 1979, 
Th i s  turnaround shows reduced energy consumption doesn' t neces- 
Last  November t h e  P res iden t  signed a n  appropr i a t ions  a c t  t h a t  p rovides  
$2.208 b i l l i o n  t o  t h e  Sec re t a ry  of Energy t o  "expedi te  t h e  domestic develop- 
ment and product ion  of a l t e r n a t i v e  f u e l s . . . a t  maximum l e v e l s  a t  t h e  ear l ies t  
t i m e  p r a c t i c a b l e  ..." 
c a t e g o r i e s  : 
These funds  were immediately a v a i l a b l e  i n  s e v e r a l  
o $100 m i l l i o n  p e r  p r o j e c t  development f e a s i b i l i t y  s t u d i e s ,  t o  ac- 
c e l e r a t e  c r i t i c a l  pa th  e f f o r t s  l ead ing  t o  commercial s i t e  develop- 
ment and p l a n t  cons t ruc t ion .  
o $100 m i l l i o n  f o r  coope ra t ive  agreements t o  support  commerc i a l s c a l e  
development of a l t e r n a t i v e  f u e l  f a c i l i t i e s ,  t a r g e t e d  t o  p r o j e c t s  
i n  a n  advanced development stage.  
o $1.5 b i l l i o n  f o r  t h e  purchase o r  production by way of purchase 
commitments o r  p r i c e  guarantees  of a l t e r n a t i v e  f u e l s ,  t o  ease 
downside r i s k s  f o r  a l t e r n a t i v e  f u e l s  t h a t  a ren ' t  l i k e l y  t o  be 
p r i c e  compet i t ive  i n  t h e  nea r  f u t u r e .  
$500 m i l l i o n  i n  l o a n  guarantees ,  f o r  t echno log ie s  t h a t  should be 
economically v i a b l e  once i n  product ion  but  f a c e  c o n s t r u c t i o n  and 
s t a r t - u p  u n c e r t a i n t i e s .  
o 
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These awards w i l l  be made f o r  c o a l  l i q u i d s ,  high-Btu g a s i f i c a t i o n ,  lowand 
medium-Btu g a s i f i c a t i o n ,  o i l  s h a l e ,  t a r  sands,  unconventional gas ,  p e a t ,  
biomass, and munic ipa l  and i n d u s t r i a l  waste. 
C a p i t a l i z i n g  t h e s e  a l t e r n a t i v e  f u e l  f a c i l i t i e s  a t  commercial scale i s  
no t  ea sy ,  even w i t h  Government help. Banks are l i m i t e d  by l a w  as  t o  how 
much they  c a n  lend f o r  i n d i v i d u a l  p r o j e c t s ,  and even c o n s o r t i a  of banks have 
t h e i r  l i m i t .  Even t h e  l a r g e s t  insurance  companies cannot e a s i l y  come up 
wi th  a l l  t h e  money t h a t  w i l l  be  needed over  t h e  next  decade t o  g e t  t h e s e  
a l t e r n a t i v e  energy p l a n t s  on line. To b u i l d  a c o a l  l i q u e f a c t i o n  plant ,  f o r  
example, t h e  kind t h a t  has  been b u i l t  i n  South A f r i c a ,  r e q u i r e s  $3 t o  $5 
b i l l i o n .  
s y n t h e t i c  o i l  a day. 
g o a l  i s  some 1.5 t o  2.5 m i l l i o n  b a r r e l s  a day by t h e  mid 1980's. 
When t h e  p l a n t  i s  on l i n e  it w i l l  produce some 50 000 b a r r e l s  of 
What c a n  w e  expec t  from t h e s e  a l t e r n a t i v e  f u e l s ?  Our 
Of concern t o  t h i s  symposium is  t h e  i m p a c t  of t h e  DOE a l t e r n a t i v e  f u e l s  
program on a v i a t i o n  f u e l s .  I n  t h e  n e a r  term, now u n t i l  1985, t h e r e  i s  un- 
l i k e l y  t o  be any major change i n  t h e  f u e l s  used. 
2000, t h e r e  w i l l  be l i m i t e d  t r a n s i t i o n . t o  non-petroleum f u e l s  based p r imar -  
i l y  on sha le-o i l -der ived  l i q u i d s  and i n d i r e c t  c o a l  l i q u e f a c t i o n ,  depending 
on product ion  l e v e l s .  The P res iden t  has  e s t a b l i s h e d  a g o a l  f o r  s h a l e  l i q -  
u i d s  product ion  of 400 000 b a r r e l s  a day by 1990, a l though some published 
estimates t h i n k  100 000 t o  300 000 may be more l i k e l y .  A recent  study by 
Exxon f o r  DOE r a t e d  s h a l e  o i l  l i q u i d s  wi th  t h e  lowest c o s t  r a t i n g ,  coal-  
de r ived  l i q u i d s  second and l i q u i d  hydrogen being t h e  most expensive. There- 
f o r e ,  t h e  f u t u r e  ou t look  f o r  a i r c r a f t  f u e l s  i s  t h a t  f o r  t h e  nea r  term, t h e r e  
poss ib ly  w i l l  be no major f u e l  changes, but minor s p e c i f i c a t i o n  changes may 
be p o s s i b l e  i f  s u p p l i e s  decrease.  I n  t h e  midterm, a broad c u t  f u e l  may be 
used i f  c u r r e n t  NASA development e f f o r t s  are  success fu l .  A s  synfue l  produc- 
t i o n  l e v e l s  i n c r e a s e  beyond t h e  1990's t h e r e  may be some mixtures  of 
petroleum-based and synfue l  products  w i th  t h e  p o s s i b i l i t y  of some s h a l e  d i s -  
t i l l a t e  and i n d i r e c t  c o a l  l i q u e f a c t i o n  products  n e a r  t h e  y e a r  2000. 
t han  t h e  NASA work on broadened-specif i c a t i o n  f u e l s ,  t h e r e  i s  no i s o l a t e d  
Na t iona l  r e sea rch  and development a c t i v i t y  f o r  a v i a t i o n  f u e l s .  
I n  t h e  midterm, 1985 t o  
Other  
I n  c l o s i n g ,  t h e r e  i s  a n  element of r i s k  i n  any g r e a t  venture ,  and en- 
e rgy  po l i cy  i s  no exception. B u t  t h e  r i s k s  t aken  by p r i v a t e  i n v e s t o r s  and 
c o r p o r a t i o n s  can  be g r e a t e r  t han  t h e  r i s k s  t aken  by t h e  Government. 
p r i v a t e  s e c t o r  has  been t o o  i n s i s t e n t  on being presented  wi th  a su re  t h i n g  
be fo re  r i s k i n g  investment i n  energy p ro jec t s .  
p r i v a t e  i n v e s t o r s  t o  be r eck le s s ;  merely responsive.  P r i v a t e  investment and 
i t s  concomitant r i s k s  w i l l  be a b s o l u t e l y  e s s e n t i a l  t o  reducing dependence on 
imported o i l .  The g r e a t e s t  r i s k  w i l l  l i e  i n  doing nothing a t  a l l .  The Gov- 
ernment f o r  i t s  p a r t  w i l l  provide t h e  insurance  t h a t  energy problems w i l l  
no t  t o t a l l y  d i s r u p t  t h e  count ry ,  t h a t  no one s e c t o r  of s o c i e t y  w i l l  s u f f e r  
unduly o r  u n f a i r l y  from energy shor tages .  
The 
We i n  Government do n o t  wish 
That i s  what Government does  bes t .  
Domestically w e  must br ing  t o g e t h e r  t h e  many f a c t i o n s  t h a t  s tand  i n  t h e  
way of energy technology development i n  a l l  forms. We must improve t h e  si t-  
ing  p rocess  f o r  c o n s t r u c t i o n  of new energy f a c i l i t i e s ,  so t h a t  each proposed 
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new f a c i l i t y ,  be i t  a p i p e l i n e ,  a nuc lea r  p l a n t ,  o r  a synfue l  p l a n t ,  does  
not  f a l l  t o  t h e  onslaught of a voca l  minority.  
s t r o n g  t r a d i t i o n  f o r  p r o t e c t i n g  t h e  r i g h t s  of m i n o r i t i e s  wh i l e  r e spec t ing  
t h e  w i l l  of t h e  major i ty .  
We are a n a t i o n  wi th  a 
To be r e a l i s t i c  however i s  n o t  t o  be p e s s i m i s t i c  o r  d e f e a t i s t .  
i s  no t  energy poor. I n  o u r  c o a l  d e p o s i t s ,  unconventional g a s  and o i l  de- 
p o s i t s ,  and most p a r t i c u l a r l y  i n  t h e  innovat ive  t a l en t s  of our  s c i e n t i s t s  
and i n d u s t r i a l  en t r ep reneur s ,  w e  have a l l  t h e  weal th  w e  need t o  achieve  en- 
e rgy  independence. 
energy resources.  But w e  must guard a g a i n s t  r a i s i n g  
f a l s e  hopes; w e  must d i scourage  dreams of a s c i e n t i f i c  "breakthrough" t h a t  
w i l l  spare  u s  t h e  t r o u b l e  of developing a v a r i e t y  of new energy sources.  
A f t e r  a l l ,  i t  took  t h e  United S t a t e s  30 y e a r s  t o  g e t  i n t o  t h e  ho le  w e  are 
i n ;  i t  may t a k e  u s  t h a t  long t o  g e t  o u t  of it. 
A m e r i c a  
So f a r  we've lacked t h e  w i l l  t o  develop ou r  own v a s t  
T h a t ' s  now changing. 
We are i n  danger. The whole f r e e  world i s  i n  danger. But over t h e  
y e a r s  t h e  energy c r i s i s  can  a l s o  p re sen t  u s  wi th  unl imi ted  o p p o r t u n i t i e s  - 
t o  s t r eng then  o u r  a l l i a n c e s ,  t o  improve our% technologies ,  and t o  f i n d  a l ter-  
n a t i v e  energy sources  t h a t  w i l l  aga in  r e s t o r e  u s  t o  energy independence. 
But w e  must prepare  f o r  t h e  long haul. We must f o r c e  a c o a l i t i o n  t h a t  w i l l  
l a s t  among a l l  components of s o c i e t y  - Government, i n d u s t r y ,  l abo r ,  t h e  sci- 
e n t i f i c  community, and t h e  g e n e r a l  publ ic .  
w e  can  move c o n f i d e n t l y  and smoothly through t h e  t r a n s i t i o n  from dependence 
on imported o i l  t o  d i v e r s i f i e d  domestic sources. 
With t h a t  kind of a c o a l i t i o n ,  
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